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SURGICAL GOWN MATERIAL 

TECHNICAL FIELD 

This invention relates to materials for the manufacture of 
medical and surgical garments Which inhibit the passage of 
liquids and viruses therethrough. 

BACKGROUND OF THE INVENTION 

Medical professionals such as physicians, surgeons medi 
cal technicians and nurses, often Wear protective clothing to 
shield them from bodily ?uids eXpelled from patients. 
Typically, this type of clothing is manufactured in the form 
of medical goWns, laboratory coats, face masks and the like. 

In the past, medical goWns have been made of Woven 
cotton materials. HoWever, this type of material did not 
prevent the passage of ?uids. Hence, in an effort to restrict 
the passage of ?uids, garments have more recently been 
made of blends of cotton and polyester. HoWever, this 
material still remains semi-permeable to ?uids. 

In a further effort to prevent ?uid passage a ?uorocarbon 
?nish has been applied to polyester cotton blend materials. 
While this initially aids in resisting ?uid passage, the ?uo 
rocarbon ?nish quickly deteriorates in the intense and pro 
longed environmental heat produced during hot Water Wash 
ing and steam steriliZation of garments. Furthermore, ?uids 
upon the surface of the material may still pass through When 
pressure is applied to the material as, for eXample, When a 
surgeon Wearing the goWn leans against an operating table. 

It has also been desirable for medical garments to be 
capable of protecting the Wearer from viruses. The afore 
mentioned materials have not possessed this capability. 
HoWever, a material Which is both viral resistant and liquid 
resistant has been developed by W. L. Gore Associates, Inc. 
of NeWark, Del. and sold under the name GORE-TEX, and 
more recently GORE. This material is comprised of a 
polytetra?uoroethalene ?lm that is coated on each side With 
a hydrophobic coating such as that sold by DuPont Polymers 
of Wilmington, Del. under the name HYTREL. HoWever, 
With a number of Washing and steriliZation cycles this 
material also deteriorates so as to alloW the passage of 
liquids and viruses therethrough. This material is also quite 
eXpensive. 

Accordingly, it is seen that a need remains for a liquid and 
viral impermeable material With enhanced resistance to 
degradation during Washing and steam steriliZation and 
Which may be manufactured on a cost efficient basis. It is to 
the provision of such therefore that the present invention is 
primarily directed. 

SUMMARY OF THE INVENTION 

In a preferred form of the invention a material for use in 
the manufacture of surgical goWns and the like comprises 
tWo sheets of microporous plastic ?lm bonded together With 
an adhesive to provide a laminate core Which has been found 
to provide a breathable yet substantially liquid and viral 
impervious core. The core is covered With fabric for pro 
tection and Wearability. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a diagrammatic vieW, in cross-sectional, of a 
material that embodies principles of the invention in its 
preferred form. 

DETAILED DESCRIPTION 

With reference to FIG. 1, there is shoWn a material 10 in 
sheet form that is substantially impermeable to liquids and 
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viruses. The material 10 has a tWo-ply laminated core 11 
sandWiched betWeen an outer layer of microdenier, 
polyester, Woven fabric 13 adhered to one side of the core 11 
and an outer layer of knitted, polyester fabric 14 adhered to 
the opposite side of the core. The core itself is comprised of 
tWo, 1 mil thick layers of microporous polyurethane ?lm 16 
and 17 such as that sold by Porvair of Kingslynn, England 
under the name PORELLE. By the term microporous is 
meant pores of a siZe generally less than 1000 nanometers. 
Films 16 and 17 are bonded to each other With a substan 
tially continuous, 1A1 mil thick layer of a breathable, urethane 
adhesive 19 such as that made by National Starch Company, 
product no. 70-7799. 

The material 10 is manufactured by applying a layer of the 
urethane adhesive 20 to the outside of ?lm 16, overlaying 
the coated ?lm With fabric 13, pressing the ?lm and fabric 
together as betWeen tWo press rollers of a lamination 
machine, and alloWing the adhesive to set. The layer of 
urethane adhesive 19 is then evenly applied in a conven 
tional atomiZation process over the inside surface of poly 
urethane ?lm 16. The polyurethane ?lm 17 is neXt brought 
into contact With the adhesive layer 19 and pressed against 
it and the ?lm 16. The adhesive layer 19 is alloWed time to 
set. Finally, the layer of urethane adhesive 21 is applied to 
the outside surface of ?lm 17 and the knitted polyester fabric 
layer 14 brought into contact and pressed against it and the 
?lm 17. The layers of adhesive is then alloWed also to cure 
and set, thereby completing the manufacturing process. 

For use the material is constructed into a garment With the 
microdenier polyester fabric 13 providing the garment eXte 
rior surface and the knitted polyester fabric 14 providing its 
interior surface. The microdenier fabric 13 provides an 
aesthetically pleasing outer surface Which also provides an 
initial hydrophobic layer that repels liquids. The knitted 
polyester fabric 14 provides a ?exible inside layer of mate 
rial Which is comfortable to the touch. 
The microporous ?lm layers 16 and 17 have average pore 

siZes of approximately 100 nanometers. As the adhesive is 
applied to the ?lm it migrates into these pores to form a 
continuous layer betWeen the tWo layers of ?lm. As the 
adhesive itself is breathable, the tWo ?lms and the adhesive 
layers alloW air molecules to pass through them, thus 
making the entire material 10 breathable and hence com 
fortable for the Wearer. The porosity of the microporous ?lm, 
hoWever, is such as to prevent the passage of most viruses 
When constructed into a tWo ply layer With the adhesive 
therebetWeen. Therefore, When those viruses Which are 
smaller than the pores of the ?lm may still migrate through 
the ?lm to the adhesive layer, the adhesive layer apparently 
prevents the further passage of these remaining viruses 
because its porosity is too small to alloW viruses to migrate 
therethrough once the adhesive has set. By restricting the 
majority of the viruses With the ?lm barrier, similarly to a 
pre-?lter, the pores of the ?lm and the adhesive layer remain 
unobstructed by viruses so as to alloW the free migration of 
air molecules through the material to provide good material 
breathability. 

The outer layers of fabric 13 and 14 protect the laminated 
?lm core 11 from damage, such as from scratching, Which 
may occur When the garment is Worn. This protects the core 
from being damaged Which Would reduce its effectiveness as 
a barrier to the passage of liquids and viruses. The fabric 
layers also prevent the core from thermally bonding to itself 
during the intense heat of Washing and steriliZation of the 
garment by preventing contact of the ?lm to itself upon 
folding. 
The knitted polyester fabric layer 14 may alternatively be 

made of a Woven polyester or a blend comprised of a 
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polyester. Also, a looser knit or Woven material may be used 
as an alternative to the microdenier polyester fabric 13. 

Testing of the material for liquid arresting ef?ciency Was 
done in accordance With the test protocol set forth in 
ASTM-ES21 of the American Society for Testing and Mate 
rials. A sheet of material 10 measuring 70 mm by 70 mm 
having 1 mil thick layers 16 and 17 of microporous ?lm With 
pore siZes of approximately 100 nanometers Was found to 
pass the ASTM-ES21 test by preventing liquid passage. 
Testing of the material Was done in accordance With the test 
protocol set forth in ASTM-ES22 of the American Society of 
Testing and Materials. This material Was also found to pass 
the ASTM-ES22 test by preventing the passage of viruses. 
From the foregoing it is seen that a liquid and viral 

substantially impermeable material for use in the manufac 
ture of surgical goWns and the like is noW provided Which 
overcomes problems long associated With those of the prior 
art. It should hoWever be understood that the just described 
embodiment merely illustrates principles of the invention in 
its preferred form. Many modi?cations, additions and dele 
tions other than those expressly identi?ed may be made 
thereto Without departure from the spirit and scope of the 
invention as set forth in the folloWing claims. 
What is claimed is: 
1. A material for use in the manufacture of surgical goWns 

and the like and Which comprises tWo sheets of microporous 
plastic ?lm bonded together With an adhesive, the plastic 
?lm having pores of a suf?cient siZe such that the adhesive 
migrates into the pores forming a continuous layer betWeen 
the tWo sheets of ?lm to provide a breathable but substan 
tially liquid and viral impervious laminated core, and tWo 
layers of fabric that cover and protect said core. 

2. The material of claim 1 Wherein said microporous 
plastic ?lm is a polyurethane ?lm. 

3. The material of claim 1 Wherein said adhesive is a 
urethane adhesive. 

4. The material of claim 1 Wherein at least one said layer 
of fabric is a microdenier polyester Weave. 
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5. A ?uid and viral impermeable material comprising a 

?rst layer of fabric; a ?rst layer of microporous urethane ?lm 
overlaying said fabric layer and secured thereto With an 
adhesive; a second layer of microporous urethane ?lm 
overlaying said ?rst layer of microporous urethane ?lm and 
secured thereto by a layer of breathable urethane adhesive, 
said ?rst and second layers of microporous urethane ?lm 
having pores of a sufficient. siZe such that said urethane 
adhesive migrates into said sores forming a continuous layer 
betWeen said ?rst and second layers of ?lm to provide a 
substantially viral impervious laminated core; and a second 
layer of fabric overlaying said second layer of microporous 
urethane ?lm and secured thereto by an adhesive. 

6. The material of claim 5 Wherein said ?rst layer of fabric 
is a polyester knit. 

7. The material of claim 5 Wherein said second layer of 
fabric is a polyester Weave. 

8. The material of claim 7 Wherein said second layer of 
fabric is a microdenier polyester Weave. 

9. A viral impermeable material comprising a substan 
tially viral impervious laminated core having a ?rst layer of 
microporous urethane ?lm, a second layer of microporous 
urethane ?lm, a layer of breathable, urethane adhesive 
bonding said ?rst and second layers of ?lm to each other, 
and said ?rst and second layers of ?lm having pores of a 
suf?cient siZe such that said urethane adhesive migrates into 
said pores forming a continuous layer betWeen said ?rst and 
second layers of ?lm; a ?rst layer of fabric bonded to a side 
of said ?rst layer of ?lm opposite said second layer of ?lm 
so as to cover a side of said core; and a second layer of fabric 
bonded to a side of said second layer of ?lm opposite said 
?rst layer of ?lm so as to cover another side of said core. 

10. The material of claim 9 Wherein said ?rst layer of 
fabric is a polyester knit. 

11. The material of claim 9 Wherein said second layer of 
fabric is a polyester Weave. 

12. The material of claim 11 Wherein said second layer of 
fabric is a microdenier polyester Weave. 

* * * * * 


